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FOREWORD 

This Indian Standard ( Third Revision ) was adopted by the Bureau of Indian Standards on 
30 June 1989, after the draft finalized by the Paints and Allied Products Sectional Committee had 
been approved by theChemical Division Council. 

Consistency is an important property of paints and related products. It is the apparent viscosity 
of the material when shearing force of varying degrees are applied to it in various ways. 
Qiialitatively and traditionally consistency of a paint material is judged by inserting a clean 
metal rod or palette knife into the original container and examining the nature of settling. The 
material should not cake inside the container and shall be in such a condition that stirring easily 
produces a smooth uniform paint suitable for application by specified method. 

This standard supersedes 7*4 of IS 101 : 1964 'Methods of test for ready mixed paints and enamels 
(second revision }'. In the preparation of this standard, considerable assistance has been taken 
from ISO 2884*1974 'Paints and varnishes — determination of viscosity at a hish rate of shear* 
prepared by the International Organization for Standardization ( ISO ) and ASTM D 562-1985 
*Test method for Consistency of paints using the stromer viscometer" prepared by ASTM, 
Philadelphia, USA. 

Brookfield viscometer method shall be incorporated at a later stage. 



AMENDMENT NO. 1 APRIL 1998 

TO 

IS 101 (PARTI/ SEC 5): 1989 METHODS OF 

SAMPLING AND TEST FOR PAINTS, VARNISHES 

AND RELATED PRODUCTS 

PART 1 TESTS ON LIQUID PAINTS (GENERAL AND PHYSICAL) 

Section 5 Consistency 

( Third Revision ) 

( Pa^e I, clause 3.1.1.4 ) — Substitute the following for the existing matter: 

'Calibration of Master flow cup shall be carried out at NPIVNTH atleast once in 
a period of five years for the requirements mentioned under: 

i) All dimeasions as per Fig. 1; and 

ii) Flow rate with the standard newtonian liquid of known viscositv, 
al30±().5^C'. 

( Page 2y Fig. 1 ) — Substitute the figure on page 2 for the existing figure. 

( Page 2, clause 3,2.2, line 3 ) — Substitute '3.2.4' for '4.2A\ 

( Page 2, clause 3.2.4, line 2) — Substitute *at 30 ± 1*^C for the words Ms 
within 0.5°C of the test temperature'. 
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Fig. 1 Flow Cup 



(CHD020) 



AMENDMENT NO. 2 AUGUST 2000 

TO 

IS 101 ( Part 1/Sec 5 ) : 1989 METHODS OF SAMPLING 

AND TEST FOR PAINTS, VARNISHES 

AND RELATED PRODUCTS 

PART 1 TESTS ON LIQUfO PAINTS { GENERAL AND PHYSICAL ) 

Section 5 Consistency 

( Third Revision ) 

( Ptii;e 2, clause 3,1.1.4, Amendment No. 1, Fig. 1 ) — Sultslitule llic 
following figure for ihc cxisling: 
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METHODS OF 

SAMPLING AND TEST FOR PAINTS, 

VARNISHES AND RELATED PRODUCTS 

PART 1 TESTS ON LIQUID PAINTS (GENERAL AND PHYSICAL) 

Section S Consistency 

( Third Revision ) 



1 SCOPE 

1.1 This standard prescribes three methods for 
determining the dynamic viscosity of paints and 
related products at a rate of shear not less than 
5 000 S'l and not more than 20 000 S'V The 
methods are: 

a) Flow cup method, 

b) Cone and plate or concentric cylinder 
viscometer method, and 

c) Stromer viscometer method. 

2 SAMPLING 

2.1 A representative sample to be tested shall be 
taken as prescribed in IS 101 (Part l/Sec 1 ): 
1986 'Methods of sampling and test for paints 
and related products: Part 1 Tests on liquid 
paints ( general and physical ), Section 1 Sampl- 
ing ( third revision )'. The sample shall be prepared 
as prescribed in IS 101 (Part 1/Sec 2): 1987 
^Preliminary examination and preparation of 
samples for testing ( third revision )*. The sample 
shall be strained through an IS-Sieve of 125 jxm 
into a clean container. 

3 FLOW CUP METHOD 
34 Apparatus 

3.1.1 Flnw Cup 

3.1.1.1 Dimensions 

The dimensions of the flow cup and the 
tolerances allowed in manufacture shall be as 
given in Fi,i>. 1. The most critical tolerance is 
iniemal diameter of the jet of the cup since the 
How lime is inversely prof)ortional to the fourth 
power of this dimension. The jet of the cup shall 
l)c made of stainless steel or sintered carbide, 
unless specified otherwise, and the body of the 
cup shall be made of a material which is 
corrosion lesisiant and not affected by the 
products to be tested. 



3.1.1.2 Constructions 

The dimensions not specified shall be such that 
no distortion of the cup can occur in use. The 
external sliape shown in Fig. 1 is recommended, 
but may he modified for convenience of use or 
manufacture, provided that the protruding jet 
of the cup is protected from accidental damage 
as far as possible by an external protective 
sleeve. Such a protective sleeve shall not be 
immediately adjacent to the jet so as to cause a 
capillary action when the material under test 
flows out. 

3.1.1.3 Finish 

The interior surface of the cup, including the 
orifice, shall be smooth and free from turning 
marks, crevices, ledges and burrs which may 
cause random How or trap some sample or 
cleaning material. The standard of finish requir- 
ed shall be equivalent to a maximum roughness 
of not more ihan 0"5 yun defined as the arith- 
metic mean deviation Rn from the mean line of 
the profile ( see IS 3073 : 1967 ). 

3.1.1.4 Calibration 

The cup shall be calibrated using a standard 
mineral oil of known kinematic viscosity. The 
procedure used shall be as given in Annex A. 

3.1.2 Thermometer, accurate to 0'2"C and gradua- 
ted at OPC intervals. 

3.1.3 Stand, itiitable for holding the flow cup 
and provided with levelling screws. 

3.1.4 Spirit Levely preferably of the circular type. 

3.1.5 Flat Glass Plate or Strait^ht Edi^e Siraper 

3.1.6 Stop Wnlfhy or other suitable timing device 
with scale divisions of 02 second or finer .uid 
accurate to within 1 percent when lesied 
over a 60-minute period. 
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All ciimensioMS in niillirnrircs. 
Fio. 1 Flow ClP 



3.1.7 Temperature controlled room or enclosure 
for maintaining the cup and sample at a constant 
temperature 

3.2 Procedure 

3.2.1 Place the flow cup on the stand in a place 
free from draughts, at ambient temperature. 
Level by the use of a spirit level placed on the 
rim. 

3.2.2 Strain the sample into a clean container 
and adjust the temperature to meet the require- 
ments specified in 4<2A. A 150 micron IS-Sieve 
{ see IS 460 : 1962 ) or finer, is suitable. This and 
the following operations shall be carried out 
with minimum delay to avoid loss of solvent. 

3.2.3 With the orifice closed by the finger, fill 
the cup with the bubble-free sample until it just 
begins to overflow into the gallery, pouring 
slowly to minimize the formation of air bubbles. 
If bubbles are present, allow them to rise and 
then remove them from the surface. 

3.2.4 Check that the temperature of the material 
in the cup is within 0*5*'C of the test temperature. 
The cup may be at a temperature different from 
that of the sample and it is recommended that 
a minute or so be allowed to elapse before 
checking the temperature. 

3.2.5 Place the scraper on the rim of the cup and 
draw it firmly across until the excess of the 
sample has flowed into the gallery. Place the 
receiver under the cup. Remove tne finger and 
simultaneously start the stop-watch. Watch the 
stream of liquid flowing from the orifice. At the 



first evidence of a break of the stream into 
droplets, siop the stop-watch. The time taken is 
recorded in seconds as time of flow in flow cup. 

4 CONE AND PLATE, CONCENTRIC 
CYLINDER OR IMMERSION 
VISCOMETER METHOD 

4.1 Apparatus 

Viscometer of cone and plate or concentric 
cylinder type, working at a rate of shear of 

5 000 to 20 000 S"i. The details of the apparatus 
used shall be given in the test report. 

4.1.1 Checking of Apparatus 

Check the apparatus daily when in regular use, 
by carrying out the test as given in 4.2 using 
standard refined mineral oils having Newtonian 
characteristics and known viscosities (see Note). 
If the readings obtained differ from the known 
viscosities of the standard oils by more than 
5 percent, the apparatus should be checked by 
a competent authority or returned to the 
manufacturer for adjustment. 

NOTE — It is convenient to use three mineral oils with 
viscosities certified by an approved laboratory and lying 
between 005 and 05 N S/m» ( 50 and 500 Cp ). 

4.1.2 Checking of Temperature Control 

The temperature should not change during the 
determination. In order to check the tempera- 
ture control, carry out the test as given in 4.2 
with a standard refined mineral oil of highest 
viscosity. Allow the viscometer to run with this 
oil for 5 minutes after which the reading shall 
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noi have dcci eased Uy more than 10 percent. If 
the decrease is nnore than 10 percent, the 
apparatus is unsuitable for the determination of 
viscosities at high rates of shear in accordance 
with this Indian Standard. 

4*2 Procedure 

4.2.1 Cone ami Plate or Cnnrenfrit Cy Under Viscometers 
The following sequence of operations shall be 
carried out in duplicate immediately after the 
preparation of the sample according to 2. 

4.2.1.1 Adjust the teniperatuie of tlic stationary 
part of the viscometer ( Stator or plate ) to 27 ± 
0'5°G or to an agreed temperature. Transfer a 
suitable amount of the product to be tesu-d to 
the appropriate part of the viscometer, taking 
case to avoid the inclusion of any bubbles, and 
adjust the other part to the correct position. 
Wait for the prescribed time, to .illow the sanij)le 
to attain the agreed temperature. Start the rotor 
and record the reading on the scale when the 
pointer becomes steady. 

No Ti'. — In some rases it is dilliruli if) Judge whrtlior a 
constant reiidim: lias been obtained. However, if the 
pointer docs noi b(*comc steady after If; seconds, the 
rating at 15 sccf)nds shall l)e recorded and the lack ».f a 
constant re.iding shall be mentioned in thr test report. 
If highly accurate readings are required, the readings 
shall be made above the first 10 percent of the scale- 

4.2.1.2 If the reading does not directly indicate 
the viscosity, multiply the reading by required 
conversion factor or use the appropriate cali- 
bration curve to obtain the viscosity. 

4.2.2 Immersion Viscometers 

( Viscometers where stator as well as rotor are 
immersed in the material under test.) If an 
immersion viscometer is used, transfer the 
material to a suitable container and bring it to 
a temperature of 27 ± 0'5"C or to the agreed 
temperature. Then immerse the appropriate 
part of the viscometer in the product, after 
which carry out the determination according to 
the instructions of the manufacturer. 

4.2*2.1 Cleaning of the apparatus 

Clean the stator and rotor carefully after each 
test employing a suitable solvent. The procedure 
to be used will depend on apparatus, but care 
shall be taken to remove all of the test material 
and cleaning solvent. 

NOTE — Cleaning solvents which may damage the 
apparatus and metal cleaning tools shall not be used. 

4.2.2.2 Precision 

The results of two determinations with the same 
apparatus taken shortly after one another in 
the same laboratory by the same operator shall 
not differ by more than 5 percent of their 
mean. 



5 STROMER VISCOMETER METHOD 

5.0 General 

This meihod i> useiul in measuiini; cfmsi-^tency 
of paints and viscosity if resin ^solutions or 
liquids and best suited for measuiing the con- 
sistency of collodial dispersion of heterogenous 
phases. Tiie mass required to produce a 
lotational frequency of 200 rt-v/min for :in 
olT set paddle rotor immersed in a viscous 
medium is provided by Stronier Viscometer in 
Keib Units ( Kll ). This is a logarithmic 
function of load leciuiied to produce 200 rpm. 

5.1 Apparatus 

5.1.1 Siromer Viscometer 

Stromer Viscometer with the paddle rotor, 
made of stainless steel, shall be as shown in 
Fig. 2 and Fig. 3. To obtain 200 rev min rotation 
the strobf)scopic timer attachment is provided 
to obtain measurement fast and accurately. 

NOTE •— Stromer viscometer can l^e obiajneil from 
Gardner Laboratories Inc, 5521 Landy Lane, Bethesda 
Md 21)814. 




FiG. 2 Siromer Viscomlti.r wirii Paddle- 
TvpE Rotor and Scroboscopic Timer 

5.1.2 Beaker, 500 ml capacity, 85 mm diameter. 

5.1.3 Thermometer, llO'^C with yC divisions. 

5.1.4 Weights, 5 to 1 000 g. 

5.2 Calibration of the Instrument 

5.2.1 Two standard oils, having absolute vi.sco- 
sities ( in poise ) closer to the material to be 
measured, are taken with the viscosities of three 
oils to be atleast 5 poise apart. 



ISlOl (Part 1/Sec5): 1989 



90.5 



A1.3 



r7.9 



9 5 

t i t 



-27- 



-rt.9 



.'^ 



GRADUAT-ION 
LINE 



7.9-, 



-27- 



-0.8 



! . . 1 1 i m -"-U. 1 ^ > \-M ' * 



All dimensions in rnilliiiietres. 
Tcjloranco on iliinmsions - ± 01 nnn 
Material ; Stainless Steel 

Fio. 3 I'Addlk-Tvim: Rotor ior Usi, wiiu S'iromkr V'isi ometlr 



5.2.2 Assign load values for obtaining 200 ipm 
to each of the oils by the equation: 

/. == (610n + 906()p)/30 

where 

V ~- viscosity of oil in poise, 

P - density of the oil, and 

/. ^ load. 

5.2.3 Make suit? thf stiinu; on tlie drum is pro- 
perly wound without overlapping, after remov- 
ing IVom the viscometer, the rotor and the 
weight liolder attached to the siring. 

5.2.4 Place 5 g weight on m ihe weight holder 
and release the brake. If the visconieier starls 
to run frc»m dead start .md continues to (]<i so 
to s<*ver al windings <>f string around the drum 
then the instrument is <|uite sensitive. The 
instrument should be reconditioned if it does 
not start. 

5.2.5 Dimensions of the paddle shall corre.spond 
clo.sely to the ones given in Fig. .3 ( tolerance 
±0 1 mm). 



5.2.6 Standard oil samples, with known visco- 
sities and load in g required to produce 200 
rev/min, are cooled to 27 ± 0"5°C. One of the 
oils is placed under the instrument with the 
rotor dipping in the oil up to the mark desired. 
The exact h)ad required for producing 200 rev/ 
min is determined. Similarly, determine the 
load reciuired for the other oil. If the loads 
determined is within ±15 percent of the cal- 
culated loads, the instrument is in satisfactory 
condition. 

5.3 Determination of Consistency of 
Unknown Sample 

5.3.1 The sample is thoroughly mixed and trans- 
l erred to a 400 ml beaker to fill it completely 
leaving 20 mm void spjjce from the top. 

5.3.2 It is then placed in a constant temperature 
water bath to bring the temperature of the 
sample to 27 ± 0*5°C. Place the sample under 
the stromcr instrument. 

5.3.3 The temperature fd' the lotor should also 
be 27 ± Or)''G. 
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5.3.4 Connect the lamp circuit for the strobo- 
scopic attachment to an electric source. 

5.3.5 Connect the weight holder to the string 
and lower the instrument such that the rotor 
dips inside the sample to a desired height. 

5.3.6 Place weights on the holder and dctti- 
mine the load that will produce 200 rev min 
pattern on the stroboscopic timer. If the load 
is more, the lines will look as though they are 
moving along the rotor direction; remove the 
weights in that case. If the lines are moving 
in the opposite direction tlu«n add weights to 
the holder. The load for 200 rev/min will be 
appearing as stationary lines in the stroboscopic 
timer. 

5.3.7 Repeat the test till consistent values of 
load is obtained ( that is, within 5 g ). 



onni 



Fig. 4 Stroboscopic Lines Oi'e.n'i.vo 

WHEN Timer is Ahjusted to ExActlv 

200 rev/min 

5.4 CalcuUtion 

5.4.1 Calculate Kerb Units ( KU ) for the load 
required to produce 200 rev/min from 
Table I. 



Fig. 5 Stroboscopic Lines Appearing as Mih.tiples that man be 
Observed Before 200 rem/min is Reached 

Table 1 Kerb Units Corresponding to Driving Weight 
Required to Produce 200 rev/min Rotation 

{Clause ^AA) 



For Use with Stromer Viscometer Equipped with Stroboscopic Timer ) 
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100 61 
105 62 


200 82 
205 83 


300 95 


400 104 


500 112 


600 120 


700 125 


800 131 


900 136 


1 000 140 




110 63 
115 64 


210 83 
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ANNEX A 

(Clause 3.1.1.4) 

CALIBRATION PllOCEDURE 



A«-l Cups which are dimensionally similar will 
give similar flow times with newtonian liquids 
provided the temperature of testing is precisely 
the same. The use of such liquids to calibrate 
cups provides a useful means of initially check- 
ing that dimensionalJy simiiar cups are within 
the accepted tolerances, and also for checking 
from time to time whether any wear or damage 
has taken place sufhcient to bring a cup outside 
the accepted tolerances. 

A-2 Since a liquid flows out of an orifice under 
its hydrostatic pressure, flow time is related to 
its kinematic viscosity. 

A-3 A caHbration curve relating How time and 
kinematic viscosity is given in Fig. 6. This 
curve has been carefully constructed from flow 
time values determined by using diflTerent flow 
cup conforming to the dimensional require- 
ments of Fig. 1. The liquids used were mineral 
oils of newtonian characteristics whose kine- 
matic viscosity over a range of temperatures 
had been carefully determined. For the range 
25 to 150 cSt, the curve corresponds closely to 



the equation: 



F - 1-37/- 



200 



where 



F« kinematic viscosity, in centistokes; 
and 

t ~ flow time, in seconds. 

A-4 Using such oils a cup can be calibrated by 
recording the flow times of the oils at tempera- 
tures for which the kinematic viscosities are 
known, and comparing such flow times with 
the values given in Fig. 6. The cup may be 
deemed satisfactory for use if the method used 
for determination of flow time is exactly in 
accordance with the procedure laid down in 
this standard except that all tempei;ature shall 
be recorded to the nearest TC, and the 
recorded flow time is within ±3 percent of the 
corresponding value on the calibration curve. 
F'or reference purposes, however, it is advisable 
to apply a correction factor calculated from the 
deviation from the calibration curve on the cup 
used. 
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f 260 3843 
1 260 9285 

r 2254 12 
\ 2254 25 



2254 1216,2254 1442 
19,22.54 2315 



f 2832 9295,2832 7858 
( 2832 7891,2832 7892 



Branches: AHMEDABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. FARiDABAD. 
GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. LUCKNOW. NAGPUR. 
PARWANOO. PATNA. PUNE. RAJKOT. THIRUVANANTHAPURAM. VISAKHAPATNAM. 
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